Background: Emerging research suggests that vitamin D plays an important role beyond bone health, particularly in immune function and may be important in people with Multiple Sclerosis (MS). MS clinic physicians in Calgary, Alberta believe that patients should have at least minimally sufficient (>80nmol/L) serum 25(OH)D levels to maintain adequate bone health. Involving patients in the assessment and management of their own vitamin D needs may be effective and more efficient than having clinicians track levels.
Methods and Results:
A genome-wide chromatin immunoprecipitation on chip (ChIP-on-chip) analysis of a BLBC cell-line (SUM149) suggested binding of YB-1 to the PIK3CA promoter. This binding was verified using traditional chromatin immunoprecipitation (ChIP). Furthermore, electrophoretic mobility shift assay (EMSA) using oligonucleotides with either wild-type or mutated YB-1 responsive elements mapped YB-1 binding to three sites on the PIK3CA promoter. Silencing YB-1 in BLBC cell-lines (SUM149, HCC1937, and MDA-MB-231) decreased, while overexpression of YB-1 increased the PIK3CA promoter activity, transcript, and protein levels. Interestingly, array comparative genomic hybridization (aCGH) and quantitative PCR demonstrated PIK3CA copy number gains in HCC1937 and MDA-MB-231 cells. Although PIK3CA amplifications are overall uncommon (9%) in breast cancer, we demonstrated here that low level gains in PIK3CA copy number are present in 30% of primary BLBC cases. Furthermore, it has previously been demonstrated that mutations of PIK3CA are the most common genetic aberration (27%) found in breast cancer. These mutations lead to constitutive activation of p110 and are highly oncogenic. Over-expression of YB-1 in MCF-7 cells, which harbour an activating PIK3CA mutation, increased PIK3CA transcript and protein levels. Furthermore, induction of PIK3CA by YB-1 leads to increased levels of urokinase plasminogen activator (uPA) and invasion.
Conclusions:
Our data demonstrates that YB-1 binds to the PIK3CA promoter and induces its expression whether the gene is wild-type or amplified. Moreover, since YB-1 induces expression of the active mutant p110 , then therapeutic inhibition of YB-1 may lead to decreased p110 and interference with the constitutively activated PI3K pathway in cancers. In addition, the YB-1/ PIK3CA/uPA network provides information regarding the possible therapeutic targets for prevention of breast cancer invasion and metastasis.
A.A. is supported by a Child and Family-CIHR-UBC MD/PhD Studentship Award.
XMODULATION IN MICE AND MEN: IL-10 PRODUCING CELLS IN BLOOD AND LYMPHOID TISSUE.
Background: Home-based HIV care has been identified as means of improving access to HIV care and reducing HIV-related stigma, while easing overload in facility-based care and providing cost effective community-based social supports. Few evaluations, however, focus on the impact of barriers such as homelessness, imprisonment and substance abuse to the continuity of this model of health care provision. This paper examines the challenges, strategies, and outcomes of a long-standing home-based HIV nursing program from a Foucauldian analytic perspective.
Methods:
Findings are presented from the evaluation of a home care nursing team providing HIV care to unstably housed individuals in Vancouver's inner city. Employing ethnographic methodology, participant observation was conducted over nine months, along with serial open-ended qualitative interviews with the nursing team (n=4) and home care clients (n=16). Interviews were audio recorded and transcribed; an interpretive thematic analysis of field notes and interview transcripts was conducted.
Results: Although adherence to antiretroviral therapy was consistent over the study course, men and women's responses to care varied over time. Nurses who were sensitive to the ways in which enhanced surveillance within the private sphere of participants' lives was cause for resistance to care employed a number of strategies to maintain these relationships. Variability among nurses regarding local (i.e. street) knowledge, along with understandings of what constitutes appropriate supportive measures, also impacted participants' responses to care.
Conclusions:
The type and extent of support services is continually negotiated between nurses and participants, creating a potential source of tension between the guiding of health-related decisions and participants' constitution of themselves as autonomous. Foucault's concept of governmentality is applicable here, and may elucidate how norms, capacities and subjectivities are mutually created through its processes. The findings support an understanding of autonomy that is interpersonally, as well as institutionally, relational. Successful programming requires careful attention to the everyday experiences of participants, facilitated by continuity of providers and mentorship for newer nurses engaging in home-based HIV care. 3 Research Centre, Montreal Heart Institute, Montreal, QC.
RELATIVE CONTRIBUTIONS OF FIBROSIS AND CONNEXIN CHANGES TO THE ATRIAL FIBRILLATION SUBSTRATE DURING THE DEVELOPMENT AND REVERSAL OF CONGESTIVE HEART FAILURE
Background: Connexin alterations occur in various atrial fibrillation (AF) paradigms, but their functional significance remains unclear. No data are available regarding the effects of CHF on atrial connexin expression and phosphorylation. We therefore analyzed connexin changes and their contribution to the AF substrate during the development and reversal of CHF.
Methods and Results:
Dogs were allocated to three groups: CHF induced by 2-week ventricular tachypacing (CHF, n=15); CHF dogs allowed to recover for 4 weeks after 2-week tachypacing (REC, n=15) and non-paced shams (CTL, n=11). Left ventricular end-diastolic pressure increased with CHF (14.5±1.0*** vs. 3.7±0.7, ***P<0.001 vs. CTL) and normalized upon CHF recovery (5.1±1.0 † † † , † † † P<0.001 vs. CHF). Real-time PCR and Western-blot analyses revealed connexin43 (Cx43) and connexin40 (Cx40) mRNA and protein expression to be unchanged by CHF and REC. However, CHF caused Cx43 dephosphorylation (by ~73%***) and increased Cx40/Cx43 protein ratio (by ~35%***), with both alterations completely reversing in REC. Immunofluorescent confocal microscopy confirmed connexin protein trends, with a reduction in phosphorylated Cx43 (by ~68%*** in CHF) that returned to control in REC. CHF caused conduction abnormalities (phase delay-range and heterogeneity index, both P<0.01) and burst pacing-induced AF prolongation (CTL 22±7s, CHF 1100±171s***, REC 884±220s***) which persisted in the recovery period, along with residual fibrosis (CTL 3.6±0.7%, CHF 14.7±1.5%***, REC 13.3±2.3%***). Fibrosis physically interrupted muscle bundle continuity and an ionically-based action potential model of canine atrium showed that fibrosis was able to account for the observed conduction abnormalities.
Conclusions: CHF causes connexin-dephosphorylation and Cx40/Cx43 ratio increases. With CHF reversal, atrial connexin alterations recover completely, but tissue fibrosis, conduction abnormalities and a substrate for AF remain with fibrosis accounting for conduction abnormalities. Thus, although atrial connexin changes occur with CHF, they are not essential for conduction disturbances and AF promotion, which appear rather to be related primarily to fibrotic interruption of muscle-bundle continuity.
CONCEPTION AND VALIDATION OF A REFLUX LARYNGITIS MODEL IN NEWBORN LAMBS
A-M Carreau, H Patural, A Doueik, P-H Fortier, JP Praud Surgery and pediatrics department, Université de Sherbrooke.
Background:
Daily clinical observations and a recent study (D Vermeylen et al., 2004) suggest that reflux laryngitis (RL) is involved in apneas/ bradycardias of the newborn. The aim of this study is to develop and to validate a unique RL model in newborn lambs to test the assumption that a RL provokes an increase in apneas/ bradycardias/ desaturations observed within the laryngeal chemoreflexes induced by the contact of a liquid with the larynx.
Methods:
A surgical instrumentation was performed on the first day of life, which included the insertion of a transcutaneous esophageal catheter in order to allow instillation of a gastric juice surrogate (HCl + pepsin at pH 2) directly on the larynx. The 2 ml-instillations were made 3 times per day for 6 consecutive days. At day 9-10 laryngeal chemoreflexes were induced during sleep. The larynx was removed at the time of necropsy to grade inflammation by a histological study.
Results:
Lambs in which a RL was induced (n = 4) presented characteristic signs of RL: cough, weak bleat, reduction in weight gain. Preliminary histological analyses showed a characteristic laryngeal inflammation. Preliminary results showing that apneas and oxygen desaturations seem more prominent in RL lambs than controls provided further validation of our RL model.
Conclusion:
The ovine model developed in this study presents the clinical and histological characteristics of RL observed in newborns. Preliminary results suggesting that a RL increases apneas/bradycardias/desaturations when a liquid is in contact with laryngeal mucosa in the newborn must be confirmed.
Supported by: CIHR, FRSQ, Foundation of stars. Background/Purpose. The retinoblastoma tumor suppressor protein (pRB) plays a central role in proliferative control and is a frequent target for inactivation in cancer. The G1-S phase transition of the cell cycle is regulated by pRB, which is capable of interacting with E2F family members and inhibiting the transcription of genes required to progress into S-phase. E2F1 is unique from other E2F family members as it can induce both apoptosis and proliferation. To control these contrasting functions of E2F1, a second E2F1 binding site exists in the Cterminus of pRB that can control apoptosis separately from proliferation. This anti-apoptotic function of pRB can in some circumstances promote tumorigenesis, which leads to the question; is pRB a tumor suppressor or an oncogene?
INVESTIGATING THE ROLE AND REGULATION OF THE SPECIFIC AND GENERAL PRB-E2F1 INTERACTIONS
Methods. To investigate this, a gene-targeted mouse model is being engineered to selectively disrupt the ability of pRB to control proliferation through the general E2F binding site while still retaining the ability to control apoptosis through the specific E2F1 site.
Results.
A series of novel mutants were engineered to selectively disrupt the binding of E2Fs at the general site, and prevent pRB from controlling proliferation. The mutants retain the ability to bind E2F1 and control apoptosis through the specific binding site, which is not disrupted. Background: Pathological left ventricular hypertrophy is associated with all-cause mortality; however, effective treatment for this condition is currently lacking. We have shown that activation of AMP-activated protein kinase (AMPK) by resveratrol can inhibit myocardial hypertrophy by decreasing protein synthesis and suppressing nuclear factor of activated T-cells (NFAT) activation. However, the mechanism by which resveratrol affects AMPK is unknown. Since LKB1 is the upstream kinase of AMPK, we hypothesize that resveratrol signals via LKB1 to activate AMPK and it is this signalling pathway that contributes to the anti-hypertrophic effects of resveratrol.
DISSECTING THE SIGNALLING PATHWAYS INVOLVED IN THE ANTI-HYPERTROPHIC EFFECTS OF RESVERATROL
Methods: Wildtype (WT), LKB1 null, and AMPK null mouse embryonic fibroblasts (MEFs) were treated with vehicle or 100μM resveratrol for 1 h. Cell lysates were subjected to immunoblot analysis to examine the phosphorylation status of the proteins of interest. NFAT-dependent transcription was also measured in these MEFs using a NFAT-luciferase reporter transgene.
Results:
While resveratrol treatment increased AMPK phosphorylation in WT MEFs, resveratrol was unable to activate AMPK in LKB1 null MEFs. In addition, resveratrol suppressed NFATdependent transcription in WT MEFs, yet failed to inhibit NFAT activity in AMPK null MEFs.
Conclusion:
These data combined with our previous data suggest that resveratrol signals through LKB1 to activate AMPK and that this activation results in suppressed protein synthesis and reduced NFAT activation. As the development of pathological cardiac hypertrophy is dependent on protein synthesis and NFAT activation, inhibition of these two pathways by resveratrol may be an exciting new approach for the treatment of pathological cardiac hypertrophy. The identification of self-renewing and multipotent neural stem cells (NSCs) in the mammalian brain holds promise for the treatment of neurological diseases and has yielded new insight into brain cancer. However, the complete repertoire of signaling pathways that governs the proliferation and self-renewal of NSCs, which we refer to as the 'ground state', remains largely uncharacterized. Although the candidate gene approach has uncovered vital pathways in NSC biology, so far only a few highly studied pathways have been investigated. Based on the intimate relationship between NSC self-renewal and neurosphere proliferation8, we undertook a chemical genetic screen for inhibitors of neurosphere proliferation in order to probe the operational circuitry of the NSC. The screen recovered small molecules known to affect neurotransmission pathways previously thought to operate primarily in the mature central nervous system; these compounds also had potent inhibitory effects on cultures enriched for brain cancer stem cells. These results suggest that clinically approved neuromodulators may remodel the mature central nervous system and find application in the treatment of brain cancer. We therefore sought to develop a model of autoimmunity, in which vaccine strategies could be evaluated for their ability to elicit CTL activity towards a model antigen.
CHEMICAL GENETICS REVEALS A COMPLEX FUNCTIONAL GROUND STATE OF NEURAL STEM CELLS

Methods:
Transgenic mice expressing lymphocytic choriomeningitis virus glycoprotein (LCMV-gp) specifically in the insulinproducing beta-islets of the pancreas allowed anti-beta islet CTL responses to be measured by blood glucose levels, tetramer and intracellular cytokine staining. Peptide vaccines consisted of i.v. administration of the known immunodominant epitopes of LCMV-gp alongside dendritic cell (DC) maturation stimuli. DC vaccines consisted of i.v. administration of 2x10 6 mature LCMVgp peptide-pulsed bone-marrow-derived DC.
Results: While administration of antigenic peptides with adjuvants and/or costimulatory molecules were ineffective, DC vaccination induced hyperglycemia in approximately 70% of mice. Interestingly, while a class II epitope was not required for induction of autoimmunity, pulsing with a single class I epitope was insufficient. Furthermore, while tetramer-positive populations could be seen in the blood of peptide-vaccinated mice, no such population is seen in DC-treated mice.
Conclusions:
The lack of correlation between presence of tetramer-positive populations in the blood and effective beta-islet cell cytolysis underlines the requirement for better markers of CTL activity in clinical trials. These results demonstrate the effectiveness of DC vaccination in this model and allow for further investigation of the factors that direct a strong CD8+ T-cell response towards tissue antigens. Background: p63, a member of the p53 family of proteins, is involved in the regulation of naturally-occurring apoptosis in sympathetic neurons of the peripheral nervous system. Since data from our laboratory indicated that p63 is also expressed in stem cells and neurons within the developing brain, we hypothesized that p63 is involved in regulating the genesis and survival of developing neurons.
Methods:
As cortical neurogenesis is initiated at embryonic day 12, we knocked-down p63 levels in isolated murine cortical precursors by using shRNA against p63 or by transfecting floxedp63 precursors with Cre recombinase. We performed similar studies in vivo using in utero electroporation to express either p63 shRNA or Cre recombinase to acutely knockdown or genetically ablate p63. We then performed immunofluorescence for known markers of apoptosis, cell-division, and differentiation to assess the level of cell death, proliferation and neurogenesis.
Results: Knock-down of p63 in vitro resulted in a 2-fold increase in the death of precursors and neurons, associated with blunted neurogenesis but unaltered precursor proliferation. Coincident knock-down of p63 family members, p53, but not p73, rescued the elevated death suggesting that p63 and p53 antagonize each other to promote survival. Similar results were observed in vivo, where knockdown of p63 caused cell death and a decrease in the proportion of neurons in the cortical plate.
Conclusions:
These experiments indicate that p63 is required for the survival of neural precursors and newly-born neurons, and for normal cortical development. Ongoing work will explore the environmental cues that regulate p63 during neurogenesis. 
OPPOSING FUNCTIONS FOR
Background:
The integrin-linked kinase (ILK) is a protein kinase involved in the regulation of pathogenic cancer cell behaviours, such as proliferation, survival and invasion. ILK appears to be pro-oncogenic in vitro and in vivo models of tumorigenesis. Rhabdomyosarcoma (RMS) is a primitive mesenchyme-derived tumor and is subclassified into primarily embryonal (ERMS) and alveolar (ARMS) variants. Patients who present with metastatic RMS tumors have a less than 20% chance of cure, suggesting a need to define novel targets for chemotherapeutic intervention.
Methods:
We used cell culture, murine xenografts and primary human tumors to examine ILK expression and functionality. RNAi and adenoviruses were used to knock down or overexpress proteins, and SP600125 was used to inhibit JNK kinase activity. ERMS cells stably expressing PAX3-FOXO1A were generated using pcDNA3.1 with the full length PAX3-FOXO1A cDNA insert. 
Results
Conclusion:
In summary, these data suggest a model whereby the effect of ILK as an oncogene or tumor suppressor is determined by JNK1. Finally, this data suggests that ILK kinase inhibition may be warranted in ARMS tumors, and may be contraindicated in ERMS.
STIMULATION OF TOLL-LIKE RECEPTOR 2 BY PLASMODIUM FALCIPARUM GLYCOSYLPHOSPHATIDYLINOSITOLS ENHANCES MACROPHAGE INTERNALIZATION OF PARASITIZED AND UNINFECTED ERYTHROCYTES
Laura Erdman and Kevin C. Kain
McLaughlin-Rotman Centre for Global Health, University of Toronto, Toronto, Canada Background: Toll-like receptors (TLRs) are highly conserved innate sensing receptors that activate host defenses upon detection of microbial products. Plasmodium falciparum glycosylphosphatidylinositols (PfGPI) have been shown to stimulate macrophage cytokine production via TLR2. In addition to their role in inflammation, TLRs may also regulate phagocytosis. P. falciparum parasitized erythrocytes (PEs) can be non-opsonically internalized by macrophages in a process predominantly mediated by scavenger receptor CD36. Moreover, uninfected erythrocytes (UEs) are rendered susceptible to macrophage clearance during malaria infection due to surface modifications, and this is believed to contribute to the pathogenesis of severe malarial anemia. We hypothesized that stimulation of macrophage TLR2 by PfGPI would enhance innate clearance of PEs as well as malaria-exposed UEs.
Methods: Primary human and murine macrophages were prestimulated with PfGPI or a synthetic TLR2 agonist (FSL-1) and phagocytosis assays were performed using P. falciparum PEs, EBABs (PE model consisting of anti-CD36 antibodies conjugated to human erythrocytes), IgG-opsonized PEs, and malariaexposed UEs.
Results: PfGPI and FSL-1 pre-stimulation significantly increased uptake of EBABs and P. falciparum PEs in a TLR2-dependent manner. TLR2 stimulation modestly increased Fcmediated phagocytosis of IgG-opsonized PEs, and enhanced phagocytosis of UEs isolated from P. falciparum culture.
Conclusion: TLR2-mediated macrophage activation enhanced in vitro clearance of both PEs and malaria-exposed UEs. These data underscore the complexity of TLR involvement in malaria infection: TLR-enhanced phagocytosis may benefit infected individuals by decreasing parasite burden, but in other contexts may predispose to anemia by enhancing UE destruction. Therapeutic targeting of TLR pathways in malaria requires careful consideration. Background: Schizophrenia is a chronic and debilitating illness that affects approximately one percent of the population. The symptoms of schizophrenia are typically thought of in separate domains, including positive symptoms (hallucinations and delusions), negative symptoms (diminished emotional expression and amotivation), and cognitive deficits. Importantly, the negative symptoms have been consistently found to adversely influence functional outcomes, in particular due to marked amotivation. 1 There have been suggestions that these individuals also experience deficits in the experience of pleasure, especially in their capacity to anticipate pleasure. 2 However, such investigations have not included the examination of these symptoms in those in the prodromal phase of this illness, a time that holds promise for early intervention and altering the course of schizophrenia. 3
MOTIVATION AND PLEASURE IN THE SCHIZOPHRENIA SPECTRUM -FINDINGS FROM THE PRODROME
G
Methods:
In an effort to examine deficits in motivation and pleasure in the prodromal phase of schizophrenia, we have used an experience sampling method to assess "in the moment" motivation and pleasure in individuals at high risk of developing schizophrenia and healthy controls. Subjects completed baseline assessments including evaluation of their positive and negative symptoms. Subsequently, through the use of a personal digital assistant, subjects rated their motivation and experience of consummatory and anticipatory pleasure in their daily lives, multiple times over the course of four days.
Results and Conclusions:
Preliminary data will be presented, as well as the importance of these findings in the context of understanding the underlying pathobiology of this illness, and guiding our search for effective treatments to improve functional outcomes in schizophrenia.
DISTINCT ROLES FOR DISCOIDIN DOMAIN RECEPTOR 1 (DDR1) EXPRESSED ON BONE MARROW DERIVED CELLS AND VESSEL WALL CELLS DURING ATHEROGENESIS.
Franco C, Hou G, Bendeck MP. Department of Laboratory Medicine and Pathobiology, Faculty of Medicine, University of Toronto. Toronto, Ontario, Canada
We have recently described a critical role for the discoidin domain receptor 1 (DDR1) collagen receptor tyrosine kinase in the regulation of fibrosis and inflammation during atherosclerotic plaque development. DDR1 is expressed on both SMCs and macrophages; however the role of DDR1 expressed in these distinct cells during atherogenesis remains unresolved. In the current study, female Ldlr -/-mice that were either Ddr1 +/+ or Ddr1 -/-were lethally irradiated and reconstituted with bone marrow from male Ddr1 +/+ or Ddr1 -/-donors yielding three groups of chimeric mice: Ddr1 +/+ +/+ (control); Ddr1 +/+ -/-(vessel wall deletion); and Ddr1 -/-+/+ (bone marrow deletion). Chimeric mice were placed on an atherogenic diet for 12 weeks and had similar body weights, total leukocyte counts, levels of Sry chimerism, and fasting plasma triglycerides at sacrifice, although total cholesterol was increased by 42% in Ddr1 +/+ -/-mice. Deletion of DDR1 in bone marrow derived cells (Ddr1 -/-+/+ ) resulted in a 66% reduction in atherosclerotic lesion area in the descending aorta compared to Ddr1 +/+ +/+ mice. Aortic sinus plaques from Ddr1 -/-+/+ mice were 36% smaller than Ddr1 +/+ +/+ plaques but the proportion of plaque area occupied by cells and matrix was similar between groups. By contrast, deletion of DDR1 in vessel wall cells (Ddr1 +/+ -/-) resulted in a 57% increase in atherosclerosis in the descending aorta. Furthermore, aortic sinus plaques from Ddr1 +/+ -/-mice had markedly increased fibrillar collagen and elastin accumulation compared to Ddr1 +/+ +/+ plaques resulting in a 156% increase in lesion area and reduced SMC and macrophage content. In conclusion, while DDR1 on bone marrow derived cells is required for plaque development, DDR1 expressed on vessel wall cells negatively regulates plaque matrix accumulation and results in the formation of larger lesions with altered cellular composition. Our data suggest a dual role for DDR1 in the regulation of atherogenesis and plaque matrix content. Methods: Blood samples were collected from idiopathic POF patients (Amenorrhea for at least 3 months and 2 serum FSH levels of >40 mIU/ml obtained > 1 month apart prior to age 40) and control women (CW) (healthy pregnancy after age 37 with out a pregnancy loss). Genomic DNA was extracted from EDTA anticoagulated blood and bisulfite converted for analysis using the Illumina Golden Gate Methylation Panel which measures DNA methylation at 1506 CpG sites in the promoter regions of 807 genes in 10 POF and 12 CW. Candidate genes with altered epigenetic marks between POF and CW at a nominal P-value <0.05 were identified using a t-test comparison within the Illumina bead studio software. Genes of interest were further analyzed for quantitative methylation at specific CpG sites using pyrosequencing in 30 POF and 30 CW.
Results:
Comparison of DNA methylation profiles of our initial POF and CW groups identified several genes with statistically significant hyper-or hypo-methylation in the POF group (P<0.05), including the Androgen Receptor (AR) promoter region, which was significantly hypermethylated. To further validate these results, DNA methylation of the AR gene promoter was quantified by pryosequencing in a larger group of POF and CW. Pyrosequencing further confirmed a significantly higher DNA methylation of the AR promoter region in POF vs. CW (P=0.007).
Conclusions: This is a novel study identifying epigenetic alterations in POF. The hypermethylation of the AR gene in POF patients may cause decreased level of the AR in these women. This is especially interesting given a recent report of induced POF in AR deficient mice 1 . Specific epigenetic markers, as identified by DNA methylation array profiling in blood, may serve as useful biomarkers for POF and other fertility disorders. However, it will need to be determined if these methylation changes are present prior to diagnosis, or are a consequence of menopause itself. Background: Constitutive secretion is critical for the maintenance of eukaryotic cell structure and function. Our lab has shown that Rab34 is required for secretion at the Golgi 1 , and that the C1 domain-containing protein, Munc13, is an effector of Rab34 2 . Current studies seek to elucidate potential roles for Munc13 in secretion at the Golgi.
Reference
Methods: Using a temperature-sensitive mutant of the Vesicular Stomatitis G-protein fused to GFP (VSVG-GFP) to monitor secretion, we examined the role of Munc13 in secretion in HeLa cells. Cells transfected with VSVG-GFP were treated with Munc13, a mutant lacking the C1 domain (C1-less), and the phorbol esters TPA and PDBu. The rate of VSVG-GFP secretion was monitored using surface labelling of plasmalemmal VSVG-GFP and spinning disc confocal microscopy.
Results: TPA treatment resulted in an increase in the rate of VSVG-GFP appearance at the plasma membrane. Cotransfection of either Munc13 or C1-less alone also resulted in an increased rate of VSVG-GFP transport. Transfection of Munc13 plus TPA treatment resulted in a marked decrease in the rate of VSVG-GFP transport. Since TPA treatment relocalizes Munc13 to the plasma membrane, this result suggests that the availability of Munc13 in the cytosol is required for its effect on VSVG-GFP secretion.
Conclusions: Munc13 over-expression increases the rate of VSVG-GFP secretion to the plasma membrane. Sequestration of Munc13 at the plasma membrane with TPA abrogates this effect, and reduces the rate of VSVG-GFP secretion. We propose that Munc13 effects VSVG-GFP secretion via its interaction with Rab34 at the Golgi. 
References
Methods:
Following 485 CAD patients for >10 years, we examine the effect of neighbourhood income, education, and unemployment on survival, and investigate relationships between SES and markers of inflammation and oxidative stress.
Results: SES was associated significantly with risk of mortality, however this relationship was not observed for cardiovascular death. Each one quintile decrease in income, education, and employment was associated with a 32%, 40% and 45% greater risk of non-cardiovascular mortality, respectively. Inflammatory and oxidative stress markers correlate with income, but do not diminish associations between neighbourhood SES and mortality.
Conclusions: Significant disparities in non-cardiovascular mortality related to neighbourhood SES were observed in this study, which argues for greater attention to socioeconomic factors in chronic disease prevention and health care delivery. 
We collected a population-based cohort of 716 CRC cases diagnosed before age 75 years in Newfoundland. For each of these cases we collected family history, performed MSI analysis, and scored a number of pathological features for the purpose of evaluating the accuracy of the Bethesda Criteria and MsPath at predicting MSI-H tumours.
Results: Our work validates the MsPath tool in the Newfoundland population for the same age group used to create the tool. We found it identified MSI-H cases with a sensitivity of 95% and specificity of 35% in our population of CRC cases diagnosed before age 60 years (n=290). We also tested this tool on our older population of CRC cases, diagnosed at ages 60 to 74 years (n=426). We found it to be at least as predictive in this population, with a sensitivity of 95% and a specificity of 42%. We then used our entire cohort (N=716) to compare MsPath with the other Bethesda criteria. Bethesda criteria 1, 2, 4 and 5 together predicted MSI-H cases with a sensitivity of 67% and a specificity of 51%. MsPath was better at identifying these cases, with a sensitivity of 95% and a specificity of 39%.
Conclusions:
We conclude that MsPath can be extended to include patients diagnosed with CRC before age 75 years. As well, we have found that MsPath is a better predictive tool than the Revised Bethesda Guidelines for identifying MSI-H cases within a population-based setting of colorectal cancer. During adult life white fat depots can expand via hyperplasia and adipocyte infiltration can appear in aging or disease of nonadipose tissues. These observations suggest that stem/progenitor cells exist that can respond to a variety of stimuli to generate new adipocytes. We used a combination of surface markers to prospectively identify a population of cells containing all adipogenic colony-forming potential in skeletal muscle, subcutaneous and perigonadal adipose depots (adipogenic progenitors, APs). We did not observe any generation of cartilage, bone or muscle from AP cultures, suggesting that APs are committed to the adipocyte lineage. Confocal-and immunoelectron-microscopy analysis on tissues from BrdU-treated high fat diet-fed animals confirms the production of new adipocytes during weight gain. APs appear to participate in this response in a depot-specific manner. Furthermore, we observed a significant correlation between the size of the fat pad and frequency of actively cycling AP cells. Taken together, we show that we have identified an abundant population of lineage-restricted adipogenic progenitors. Importantly, our data suggests that during weight gain, new adipose generation relies on proliferation of these cells.
References
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LACK OF CELLULAR PRION PROTEIN UNMASKS NMDA NR2D SUBUNIT RECEPTOR FUNCTION WITH CONSEQUENCES TOWARD SYNAPTIC TRANSMISSION AND EXCITOTOXICITY
Background:
The physiological functions of endogenous cellular prion protein (PrPC) is incompletely understood. Previously, it has been shown that PrP-null mice exhibit reduced long-term (synaptic) potentiation and greater susceptibility to seizure mortality in several in vivo models of epilepsy. In addition, PrP-null neurons in culture exhibit greater excitotoxic cell death in response to kainic acid exposure, and in several models of oxidative stress. Although PrP seems to play a protective role against various forms of cellular insults, the precise mechanism of such action is unknown.
Methods:
We investigated the synaptic properties of WT and PrPnull mice using cultured neurons and also brain slices from adult mice. Synaptic activity was assessed using whole-cell voltage clamp. We recorded spontaneous and evoked synaptic potentials. Extracellular field recordings of brain slices were also performed. Pharmacological agents were used to isolate all components of glutamatergic and GABA(A) mediated synaptic transmission. In addition, we assessed the effect of NMDA excitotoxicity in WT and PrP-null neurons using in vitro and in vivo experiments. We also used immunostaining, coimmunoprecipitation, and protein expression studies to quantify the relation between NMDA subtype expression and localization relative to native PrP.
Results:
Recordings in the CA1 layer of adult hippocampal slices showed that PrP-null mice exhibit a reduced threshold to evoked responses, exhibited basal hyperexcitability, and in a model of zero-Mg2+ seizures also showed lower seizure threshold. No differences were observed in paired-pulse facilitation relative to WT animals. Recordings from mature hippocampal cultures showed slightly altered AMPA and GABAA miniature synaptic currents. NMDA mEPSCs were observed to be increased in amplitude and significantly prolonged in decay time. NMDA-evoked currents also exhibited markedly prolonged deactivation kinetics. This effect on evoked NMDA currents was reproduced in WT neurons by independent PrP-RNAi, NR2D-RNAi transfection, and eliminated by PrPC transfection into PrP-null neurons. In addition, PrP coimmunoprecipitated with NR2D and not NR2B NMDA receptor subunits. In vitro and in vivo experiments utilizing transient exposure to NMDA showed greater cell death in PrP-null neurons, which was significantly reduced by application of an NMDA receptor antagonist. Metabolic syndrome (MetS) is defined by the presence of abdominal obesity, hypertension, dysglycemia, and dyslipidemia. Many mutations have been discovered that cause rare monogenic components of metabolic syndrome, and association studies have linked common variants with increased risk of MetS and its components. Despite successes in identifying genetic contributors to metabolic syndrome, unexplained heritability exists and copy number variation (CNV) could be responsible for a portion of this variation. As observed with single nucleotide changes, it is likely that both rare and common CNVs will contribute to MetS disease susceptibility. Recent efforts to map CNVs in control populations have given insight into their size, frequency and distribution. However, despite being observed in controls, the reported CNVs could still modulate susceptibility for late-onset complex traits or produce subtle metabolic phenotypes. Here we examine the overlap between CNVs found in control datasets and genes with functional hypotheses or evidence of previous association to MetS. Secondly, we present the results and methodology of a search for a rare CNV in a high-penetrance Mendelian disorder, namely familial partial lipodystrophy. As methods to identify CNVs increase in precision and accuracy, the prospect of identifying their role in both rare Mendelian and common complex diseases is exciting. 
Conclusions
THE ROLE OF THE SRC-LIKE ADAPTOR PROTEINS, SLAP AND SLAP2, IN FLT3 RECEPTOR TYROSINE KINASE SIGNALING
Methods:
To study Flt3 signaling in vivo, murine Dendritic cells (DCs) were utilized. We first analyzed the splenic DC populations in SLAP1/2-/-double knock-out mice and determined that there is a defect in the myeloid DC population (CD11b/CD11c+).
To study receptor signaling, we generated DCs in vitro from the bone marrow of these mice using Flt3 ligand (Flt3L). SLAP1/ 2-/-mice produced less BM-DCs than WT mice and the functionality of these DCs is currently being investigated.
Results: SLAP and SLAP2 interact with the Flt3 receptor in vitro and bind to the receptor within the juxtamembrane region. BaF3/ Flt3 cells that stably express SLAP, SLAP2 and SH2 mutant forms of these proteins were generated. The expression of SLAP2 in these lines resulted in a change in the phosphorylation kinetics of the receptor. In addition, growth of SLAP2-expressing cells in response to Flt3 ligand was enhanced in comparison to cells expressing a GFP vector alone.
Conclusions: SLAP and SLAP2 may be involved in Flt3 regulation and appear to play a role in Dendritic cell differenation, a process that is dependent on Flt3 signalling. Background/Purpose: Genomic imprinting is a specialized transcriptional mechanism that results in the unequal expression of alleles based on their parent-of-origin [1] . Many imprinted genes are critical for proper embryonic and fetal development [2] and disruption of genomic imprinting are associated with many development disorders [3] . Recently, increased frequencies of imprinting disorders have been correlated with the use of assisted reproductive technologies (ARTs) [2] . Rigorous and thorough testing of ARTs is required to determine their influence on genomic imprinting and development. I hypothesize that imprinting maintenance mechanisms are disrupted during early mouse development by the environmental insult of culture media used in human ARTs, and that loss of imprinting correlates with delayed embryonic development.
INVESTIGATING THE MOLECULAR AND DEVELOPMENTAL EFFECTS OF VARIOUS CULTURE REGIMES IN A MOUSE MODEL SYSTEM
Methods:
The specific aims of my project are to develop a method to evaluate the methylation and expression patterns of 4 known imprinted genes in individual blastocysts.
Results:
We have successfully developed a novel method to evaluate both imprinted methylation and expression from a single mouse blastocyst. This method has been tested and results compared to methods used to evaluate imprinted methylation and expression separately; we have determined that results obtained with a combined protocol are equivalent to either alone. I will use this method to evaluate relationships between development rates in culture and genomic imprinting, as well as the effects of various culture media used for mouse and human embryo culture on genomic imprinting.
Conclusion:
This analysis allow for a more comprehensive study of the effects of environmental insult on genomic imprinting and preimplantation embryo development. Background: Previous studies have been unable to identify adhesion molecules that mediate neutrophil recruitment within the liver sinusoids. We hypothesise that involved adhesion molecules may represent novel therapeutic targets for combating pathologic liver inflammation.
INTERACTION OF CD44 AND HYALURONAN IS THE DOMINANT MECHANISM FOR NEUTROPHIL ADHESION IN INFLAMED LIVER SINUSOIDS
Methods:
Candidate adhesion molecules were identified using a novel in vivo biopanning approach (dual radiolabelled antibody technique) to quantify endothelial expression levels within the liver compared to other organs. Spinning disk intravital microscopy demonstrated the localization of adhesion molecule expression within the liver microvasculature. Using knockout mice, bone marrow chimeric mice, and blocking antibodies, candidate adhesion molecules were systematically investigated for a role in neutrophil recruitment in the liver sinusoids of endotoxemic mice using intravital microscopy and in vitro flow chamber assays.
Results:
Hyaluronan was identified as disproportionately expressed in the liver versus other organs, and hyaluronan expression was restricted to liver sinusoids. Blocking CD44-hyaluronan interactions reduced neutrophil adhesion in the sinusoids of endotoxemic mice, but had no effect on neutrophil rolling or adhesion in post-sinusoidal venules. Neutrophil but not endothelial CD44 was required for adhesion in sinusoids. Surprisingly, neutrophil CD44 avidity for hyaluronan was not increased in endotoxemia. Instead, activation of CD44-hyaluronan engagement was the result of qualitative modification of hyaluronan by a dramatic induction of serum-derived hyaluronanassociated protein (SHAP) in sinusoids in response to lipopolysaccharide. Lipopolysaccharide-induced hepatic injury was significantly reduced by inhibiting CD44-hyaluronan interactions. Therapeutic administration of anti-CD44 antibody to endotoxemic mice rapidly detached adherent neutrophils and improved sinusoidal perfusion. Vision is used by walking animals to ensure stable foot placements and to avoid obstacles in their path. Visual input is not used directly when walking over normal terrain, however. Instead, walking animals look three or four steps ahead of their current position and use short-term memory to remember pertinent objects for use at the appropriate time. In cluttered terrain, humans may rely on increased visual input, guiding foot movement directly when needed. In quadrupeds, the hindlegs can never be guided by visual input directly, suggesting a specialized memory system might be used during walking in cluttered terrain. We have previously reported evidence in support of this hypothesis, showing that cats that have stepped over an object with their forelegs and stopped remember its position for much longer (for up to ten minutes) than if they are stopped prior to stepping over it.
In this presentation, I present research that tests the hypothesis that neural signals related to the movement of the forelegs are essential for the generation of this unique visual memory. By placing small lesions in cortical area 5, we disrupted the normal integration of sensory and motor signals in the parietal cortex. Cats with these lesions lost the long-lasting memory of straddled objects, and remembered these objects for no longer than if they had not stepped over them. The results support our hypothesis that a uniquely long-lasting memory system, initiated by neural signals related to foreleg stepping, is responsible for guiding the hindlegs of walking cats over obstacles.
Funding from Canadian Institutes of Health Research and Alberta
Heritage Foundation for Medical Research gratefully acknowledged. Background: Epithelial ovarian cancer is the leading cause of death by gynecological malignancy. Due to inadequate screening modalities, a lack of characteristic presenting symptoms, limited treatments and a poor understanding of the molecular underpinnings of the disease, only 25% of ovarian cancers are diagnosed at an early stage. Current 5-year survival rates range from 80%, for disease diagnosed in Stage I to as low as 13% for Stage IV. Current screening for ovarian cancer involves measuring CA-125 levels. However, CA-125 testing has low sensitivity since it can be elevated in a variety of other gynecological diseases. Numerous studies have found molecular heterogeneity between the four histological subtypes of ovarian cancer (serous, endometrioid, clear cell and mucinous). However, treatments remain the same for all subtypes regardless of molecular heterogeneity. Thus, better treatment targets and biomarkers must be found for this disease.
GENOMIC AND TRANSCRIPTOME PROFILING OF EPITHELIAL OVARIAN CANCER
Methods:
In our study 300 ovarian tumors will be genomically profiled using the Affymetrix Genome-Wide SNP Array 6.0 to identify loci and genes implicated in ovarian cancer. To date, 51 ovarian tumors have been analyzed using the SNP array.
Results: Preliminary analysis of copy number variation in these tumors using Partek software has revealed a total of 978 loci. Known amplifications derived from the literature were seen at CCNE1 and ERBB2. Similarly, well known deletions of p53 and RB1 in ovarian cancer were detected. Novel amplified loci at 18q11.2 and 4q33 were also detected. Novel deletions were detected at 7p13 and 8q22.2.
Conclusion:
Future work will include running the remaining 249 tumor samples on the SNP array and analyzing the complete dataset using Partek software. Future validation of identified genes in vitro and in vivo may provide insight and possible biomarkers that may be used clinically to benefit the ovarian cancer patient. Background: The failure of CNS neurons to spontaneously regenerate following injury can be partially attributed to the expression of neurite outgrowth inhibitory myelin associated inhibitors (MAIs). MAIs signal through a tripartite receptor complex to activate the cytosolic protein RhoA and influence cytoskeletal dynamics. RhoA antagonists promote neuronal survival and regeneration in animal models of nerve injury. However, RhoA's potential as a therapeutic target may be limited by its widespread roles in multiple cellular processes and cell types.
INVESTIGATING CRMP4 FUNCTION IN NERVE REGENERATION
In an attempt to discover more specific therapeutic targets to promote nerve regeneration, our lab identified the cytosolic phosphoprotein CRMP4b (Collapsin Response Mediator Protein 4b) as a protein that functionally interacts with RhoA to mediate neurite outgrowth inhibition. Blockade of the RhoA-CRMP4b interaction with a competitive peptide (C4RIP) attenuates myelin-dependent neurite outgrowth inhibition.
Methods:
We are currently investigating the in vivo roles of CRMP4 in regeneration in an optic nerve injury model by developing a readily deliverable version of C4RIP.
Results:
Preliminary results suggest that overexpression of C4RIP in retinal ganglion cells by adeno-associated virus does not promote regeneration. However, studies investigating the ability of C4RIP to promote nerve regeneration into the optic nerve following stimulation of neurons into an active growth state are currently in progress.
Conclusion:
Elucidating the role of CRMP4 in nerve regeneration may provide insight into the molecular mechanisms following nervous system injury and lead to the development of more specific therapeutic interventions.
Reference:
Alabed YZ, Pool M, Ong Tone S, Fournier AE. Identification of CRMP4 as a convergent regulator of axon outgrowth inhibition. J Neurosci 2007;27:1702-11. Background: The value of gender-specific questions in assessing patients for bleeding problems is not well established, nor is the impact of bleeding on sexual and reproductive health.
GENDER DIFFERENCES IN BLEEDING PROBLEMS AND IMPLICATIONS FOR THE ASSESSMENT OF A BLEEDING DISORDER
Methods:
We administered the CHAT (clinical history assessment tool) to 256 females and 66 males referred for bleeding problems, and 67 female and 32 male healthy controls. This detailed bleeding history questionnaire included questions about sexual health, blood in semen, and bleeding with circumcision, menses, pregnancies, and childbirth. A diagnosis for each patient was established by independent medical record review. The prevalence of symptoms among patients and controls was compared.
Results: 80% of patients had bleeding disorders (205 women, 54 men). Men with bleeding disorders did not have significantly increased intercourse-related bleeding, bleeding affecting their sex life, or gender-specific bleeding. Women with bleeding disorders had significantly increased intercourse-related bleeding and bleeding affecting their sex life. They also had significantly increased risks of prolonged menses, menses interfering with lifestyle, and menses requiring medical or surgical therapy (all p values<0.001). Women with bleeding disorders were more concerned about pregnancy and delivery because of bleeding (p=0.0001), and 38% had been told by a doctor not to become pregnant. Yet they did not have increased risks for pregnancy loss or bleeding during pregnancy (p values>0.1) and had similar numbers of offspring as controls (mean 2.0 vs. 1.7).
Conclusion:
Gender has an important impact on the manifestations, diagnosis and management of common bleeding disorders. Detailed questions about gender-specific bleeding are useful in assessing women with possible bleeding disorders, as they are at greater risk for bleeding that negatively impacts their sexual and reproductive health. Introduction: OS, a common Li-Fraumeni syndrome (LFS)-associated neoplasm, is a common bone malignancy of children and adolescents. Sporadic OS is also characterized by young age of onset and high genomic instability, suggesting a genetic contribution to disease. This study examined the contribution of novel DNA structural variation elements, CNVs, to OS susceptibility. Given our finding of excessive constitutional DNA CNV in LFS patients, which often coincide with cancer-related genes, we hypothesized that constitutional CNV may also provide clues about the aetiology of LFS-related sporadic neoplasms like OS.
ETHICAL ANALYSIS IN PUBLIC HEALTH PRACTICE: A MULTI-SECTORAL MIXED-METHODS STUDY
Methods: CNV in blood DNA of 26 patients with sporadic OS was compared to that of 263 normal control samples from the International HapMap project, as well as 62 local controls. Analysis was performed on DNA hybridized to Affymetrix genome-wide human SNP array 6.0 by Partek Genomic Suite.
Results:
There was no detectable difference in average number of CNVs, CNV length, and total structural variation (product of average CNV number and length) between individuals with OS and controls. While this data is preliminary (small sample size), it argues against the presence of constitutional genomic instability in individuals with sporadic OS.
Conclusion:
We found that the majority of tumours from patients with sporadic OS show CN loss at chr3q13.31, raising the possibility that chr3q13.31 may represent a "driver" region in OS aetiology. In at least one OS tumour, which displays CN loss at chr3q13.31, we demonstrate decreased expression of a known tumour suppressor gene located at chr3q13.31. We are investigating the role of chr3q13.31 in development of OS. Background/Purpose: Surgical site infection surveillance to determine incidence is a key infection control activity. Case detection is labour-intensive, therefore most infection control programs use manual or simple electronic mechanisms to "trigger" chart review. However, such "trigger" mechanisms are also labour-intensive, and often of poor specificity. Our objective is to develop a complex trigger mechanism using data from an electronic data warehouse, to improve specificity of surveillance of surgical site infection compared to current trigger mechanisms.
USE OF AN ELECTRONIC
Methods:
We will derive an electronic trigger tool for cardiac surgical site infection surveillance using a nested case-control design, among a cohort of all patients undergoing coronary artery bypass grafting, cardiac valve repair or replacement, or heart transplant at the University of Ottawa Heart Institute, from July 1 2004 to June 30 2007. We will perform a systematic literature review to identify potential trigger factors to include in the model, then construct the trigger tool by backwards stepwise logistic regression. The bestfit model will be used to calculate the probability of surgical site infection. We will select the threshold probability to use in surveillance by visual inspection of receiver-operator-characteristic curves. The accuracy of this electronic trigger mechanism will be compared to pre-existing manual and simple electronic mechanisms using relative true positive ratios and relative false positive ratios.
Results/Conclusions:
We have selected 200 cases of surgical site infection and 541 controls from among 3744 procedures performed during the study period. As of the date of this abstract we are still undertaking the systematic review. Objective: The goal of this study was to evaluate gait and behavioral changes in an animal model of disc-herniation induced radiculopathy. A second objective was to correlate these functional changes to evidence of neuroinflammation and autoreactive lymphocyte immune activation.
GAIT ABNORMALITIES AND SENSORY
Methods:
The animal model of radiculopathy involved harvesting autologous nucleus pulposus (NP) from a tail intervertebral disc, and then exposing the L5 dorsal root ganglion (DRG) by hemilaminectomy and partial facetectomy. Experimental animals (n = 16) received NP placement onto the DRG and control animals (n = 16) underwent exposure only. At weekly time points, animals were evaluated for mechanical allodynia by Von Frey testing and for gait symmetry by digitized video analysis. At sacrifice, serum was evaluated for inflammatory cytokine content. The L5 DRGs were then evaluated by immunohistochemistry for mediators of inflammation and immune activation. Statistical analyses were at the = 0.05 level of significance, with Bonferroni corrections for multiple comparisons when appropriate.
Results: Sensory testing revealed persistent mechanical allodynia in rats subjected to NP stimulus compared with the sham surgery group (Von Frey testing, p < 0.01). Gait analysis reflected the functional consequence of this altered sensation revealing marked asymmetry and a preference to place load on the contralateral limb (symmetry index, p < 0.01). Serum cytokine expression was equivalent between groups, reaffirming that the sensation and behavioral changes observed in these animals results primarily from local inflammatory changes. Immunohistochemical analysis of the sectioned DRGs after sacrifice revealed equivalent post-surgical inflammatory activation (IL23, p = 0.47), but substantial immune activation in the NP group (IL17, p = 0.01).
Conclusion:
This model of radiculopathy provides the first evidence of altered gait symmetry and locomotor ability in animals subjected to non-compressive placement of NP tissue. Systemic inflammation was absent as expected, but mechanical allodynia, local inflammation, and autoreactive immune activation were observed. Future work involves therapeutic interventions targeting these changes to rescue animals from the phenotype of inflammatory radiculopathy. Chronic lung inflammation and infection represent the major source of morbidity and mortality in CF, and understanding the mechanism underlying the disease will therefore have farreaching therapeutic implications. As such, it is important to accurately evaluate the reported role of CFTR in lysosome acidification.
ROLE OF THE CYSTIC FIBROSIS
Methods:
To assess the individual contribution of counterions to acidification, we carried out cytosolic and lysosomal ion substitution experiments in intact cells while monitoring lysosomal pH by ratiometric imaging.
Results: Replacement of cytosolic Cl -with impermeant anions did not alter the rate or extent of proton pumping. In contrast, permeant luminal cations were required for normal acidification. Because cations are the main counterion for lysosomal proton uptake, defects in the lysosomal pH are not anticipated in CF cells. Accordingly, the lysosomes of CFTR-deficient alveolar macrophages were found to acidify normally.
Conclusion:
We conclude that cations are the primary counterions responsible for lysosomal acidification and that defects in lysosomal anion conductance cannot explain the impaired microbicidal capacity of CF phagocytes. Introduction: MR diffusion tensor imaging (DTI) is the most powerful and currently the only way to visualize the organization of white matter fiber tracts in vivo. As this is a relatively new imaging technique, new tools are developed for quantifying fiber tracts, and require evaluation. We examined scalar indices of the diffusion tensor with two different tractography methods. We compared a novel clustering approach with a multiple region of interest (MROI) approach in a healthy and disease (schizophrenia) population.
SHCA PHOSPHOTYROSINE DERIVED SIGNALING IS REQUIRED FOR THE MAINTENANCE OF CARDIAC FUNCTION
Methods: DTI images were acquired in 12 participants (n=6 patients with schizophrenia: 58 ± 12 years; n=6 controls: 57 ± 21 years) on a 1.5 Tesla GE system with diffusion gradients applied in 23 non-collinear directions, repeated three times. Tractography and fiber tract creation was performed using 3D Slicer software. Interrater reliability of the clustering approach and its similarity to the MROI method were evaluated.
Results:
The clustering approach was reliable both quantitatively and spatially (k > 0.8 for all tracts). There was high spatial (voxelbased) agreement between the clustering and MROI methods. Fractional anisotropy and trace values were highly correlated between the clustering and MROI methods (p<0.001 for all tracts).
Discussion: Our clustering method has excellent interrater reliability and there is a high level of agreement between our clustering method and the MROI method, both quantitatively and spatially. The clustering method is less susceptible to user bias. Moreover, not limited by a priori predictions, our clustering method may be a more robust and efficient way to identify and measure fiber tracts of interest. Background: Endothelial progenitor cells (EPCs) from patients with coronary artery disease (CAD) or CAD risk factors exhibit greatly reduced regenerative capacity, which likely contributes to the relatively modest nature of the benefit seen in recent clinical trials of autologous cell therapy post myocardial infarction. We hypothesized that eNOS overexpression will improve the functional capacity of EPCs from these patients.
Methods and Results:
EPCs were isolated from the peripheral blood of patients with high Framingham risk scores (FRS >15%) and were transduced using lentiviral vectors containing either eNOS or GFP (sham). We observed that eNOS-transduction significantly improved migration toward chemotactic factors (VEGF and SDF-1) compared to sham-transduced cells. EPCs were co-cultured with a mature endothelial cell (EC) line on Matrigel to measure their pro-angiogenic function in vitro. eNOStransduced EPCs induced longer angiogenic tubes with more branch points compared to sham-transduced cells, and exhibited higher association with EC tubes. We did not observe a significant difference in the adhesion of EPCs to an EC layer preactivated with TNF-, suggesting that the association to angiogenic tubes is likely through a different mechanism. In immunodeficient mice, eNOS-transduced EPCs resulted in significant improvement in ischemic hindlimb perfusion compared to shamtransduced cells. PCR arrays revealed changes in angiogenic and pro-survival gene expression in response to eNOS overexpression, providing preliminary insight into the mechanisms underlying its beneficial actions.
Conclusions:
The present data show that reduced regenerative activity of EPCs isolated from CAD patients can be significantly improved by the overexpression of eNOS. The combination of cell and gene therapy may improve the efficacy of autologous cell therapies for cardiovascular disease.
